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ABSTRACT 


This  report  sumnarlzes  an  assesaoent  of  technology  available  to  develop  a 
nonlnvaslve  life  detector  for  use  on  the  battlefield.  The  detectors  determine 
If  casualties  wearing  checlcal  — ^tectlve  overgarments  are  alive  or  dead 
without  further  exposing  either  >^6  casualties  or  the  aldmen  to  the 
contaminated  environment.  Seven  technology  approaches  sponsored  by  the 
Department  of  Defense  (oomprlslng  11  devices),  four  teobcologles  Identified  In 
a  market  survey,  and  one  device  described  In  a  Broad  Agency  Announcement  (BAA) 
proposal  were  examined  as  candidate  Advanced  Life  Detectors  (ALD).  The 
technologies  and  Instruments  surveyed  Included  three  transmit ter>reoe Ivor 
teobnologies,  an  eleotrooardlograa  technology,  paoanaker-tranamltter/reoelver, 
dry  electrode  heart  rata  aionltor,  five  microwave  technologies,  flash 
reflectance  oximetry,  an  ultrasound  technology,  a  streaming  potential  tech¬ 
nology,  a  dry  electrode  ECC  monitor  coupled  co  a  microphone,  a  statooetrlo 
technique  for  determining  heart  rate  axid  blood  pressure,  and  a  vital  signs 
monitor  that  determines  heart  rate  and  blood  pressure  using  blood  pressure 
cuff  and  microphones  incorporated  Into  the  ouff.  Analysis  of  the  ctate-of- 
the-irt  of  each  device  Indicates  that  none  of  them  are  advanced  enough  to 
fulfill  all  the  requirements  of  the  draft  Joint  Services  Operational 
Reqalrement  (JSOR).  Thi^  of  the  devices  Identified  are  recommended  for 
furtLver  evaluation. 


INTRODUCTION 


A  Tri-Servloe  Joint  Working  Group  (TSJVG)  on  Advanced  Life  Detectors  (ALDs) 
reviewed  the  status  of  five  exploratory  developoent  efforts  aiid  outlined 
technical  requirements  for  an  ALD.  The  group  agreed  thst  a  technology  survey 
was  needed  to  determine  the  potential  for  meeting  requirements.  This  survey 
Included  (1)  review  of  the  five  ongoing  developmental  efforts,  (2}  review  of 
other  technologies,  (3)  a  market  survey  of  life  detectors,  and  (4)  a  tech¬ 
nology  assessment  plan  (i.e.,  a  test  procedure)  to  select  candldate(s)  for 
engineering  development. 


MILITARY  RATIOWALB 

Eaploynent  of  chemical  warfare  agonts  on  the  modem  battlefield  by  hostile 
forces  has  the  capability  of  generating  an  unprecedented  number  of  casualties, 
thus  information  is  required  to  determine  if  casualties  are  alive  or  dead; 
this  would  enable  the  aidman  to-devote  his  limited  time  and  resources  to 
casualties  who  are  salvageable.  The  ALD  is  intended  to  assist  in  the 
selection  of  casualties  for  treatment  and  evacuation  on  the  battlefield.  The 
devioe  must  be  usable  wtien  both  the  aidman  and  the  casualty  are  wearing  NBC 
protective  ensembles  and  when  the  casualty  is  in  chemical  warfare  agent 
protective  patient  wrap,  without  comprcmlsing  protection. 


MBTHODS 


Tecdinologies  and  instruments  were  evaluated  on  the  basis  of  their .oooformanoe 
with  or  potential  for  meeting  the  requirements  of  the  draft  JSOR:^ 

a.  The  devioe  will  be  capable  of  determining  heart  and  respiratory  rates. 

b.  Weight  and  volume  shall  be  consistent  with  good  engineering  practices, 
and  it  is  desired  that  dlmsnslons  not  exceed  3in  Z  Ain  X  1/21n. 

0.  The  display  will  be  digital  for  heart  and  respiratory  rates. 

d.  The  display  will  be  instantaneous. 

e.  The  devioe  will  be  operable  la  hi|di  noise  and  vibration  environaents. 

f.  The  device  will  be  capable  of  operating  continuously  for  a  minimum  of 
6  hours  on  its  own  power  source. 

The  requirements  for  reliability,  availability,  maintainability,  systeii 
safety,  preplanned  product  improvement,  maoprint,  etc.  were  not  evaluated. 
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RRSOLTS  OF  REVIEW 

The  devices  surveyed  and  the  results  of  the  evaluation  are  outlined  below: 

a.  PERSONAL  MONITOR  AND  COMMUNICATOR  (PMC)  SYSTEM  (ARMY/TACKEH).  The 
ALD  version  of  the  PMC  system  is  derived  from  an  earlier  device,  developed 
at  Purdue  University  Biomedical  Engineering  Center,  tha^  locates  distant 
casualties  by  triangulation  and  Interprets  vital  signs.  The  PMC  system  is 
a  two-unit  device,  one  (wrist  unit)  to  be  worn  by  each  cocbatant  in  the  NBC 
theater  under  his  protective  clothing  and  the  other  (interrogator)  to  be 
carried  by  the  ald^n.  The  wrist  unit  resembles  an  over-size  wrlstwatoh;  four 
dry  electrodes  in  the  wristband  detect  tissue  volume  changes  by  impedance 
■easurenents.  The  unit  basically  measures  pulse,  but  other  vital  signs,  such 
as  respiratory  rate,  can  be  derived  in  principle.  As  presently  configured, 
the  wrist  unit  transmits  pulse  to  the  aldman's  Interrogator  using  a  440.6  )fflz 
signal.  The  ALD  version,  tdiich  is  presently  being  develoced  at  Purdue,  will 
have  a  much  shorter  range,  probably  no  more  than  a  few  feet.  The  aidnan's 
unit  (l.e.,  the  receiver)  was  not  conpleted  at  the  time  of  inspection  (August 
1987);  it  was  simulated  on  a  personal  computer.  The  pulse  signal  appeared  to 
be  picked  up  satisfactorily  during  normal  arm  aoveaent|,  and  it  is  claimed 
that  the  system  functions  while  the  wearer  is  Jogging.^  The  present  contract 
covers  development  of  the  ALD  interrogator  and  miniaturization  of  the  wrist 
unit. 

Prognosis:  The  present  contract  calls  for  delivery  of  the  prototype  ALD 
version  of  the  PMC  on  1  September  1988.  This  schedule  should  be  net,  but  the 
precise  configuration  of  the  unit  is  uncertain.  The  device  should  satisfy  the 
requirements  of  the  draft  JSOR,  although  it  is  not  certain  at  this  tlsm  that 
the  wrist  unit  can  be  made  small  enough  to  be  practical  for  issue  to  all 
ccmbatants. 

b. '  MICROMAVE  SYSTEM  (NAVY/SISGEL).  A  heart  and  respiratory  rate  monitor 
has  been  developed  under  Navy  contract  by  the  Michigan  State  University 
Electrical  Engineering  and  Systems  Science  Division.  The  demonstration  unit 
was  observed  in  August  1967.  It  is  a  single  box  about  twice  the  size  of  a 
hand  calculator  and  employs  a  10  GHz  microwave  source  with  a  pulsed  doppler 
detector  and  digital  readout.  It  is  deslgied  to  operate  at  1-2  feet  or  less 
from  the  subject.  Even  though  the  highly  sophisticated  algorithms  of  speech 
processing  are  used,  normal  variability  in  heart  rate  complicates  separation 
of  the  heart  rate  signal  from  extraneous  vibrations.^  The  first-generation 
device  was  demonstrated  by  means  of  a  mechanical  heart  simulator  rather  than 
a  live  subject;  both  detector  and  heart  simulator  were  firaly  anchored  on  a 
bench.  The  second -generation  device,  which  uses  more  advanced  signal 
processing,  will  discriminate  more  effectively;  but  the  fielded  device  in 

all  probability  will  still  need  rigid  support  to  provide  stability.^ 

Prognosis:  It  is  understood  that  sufficient  funding  exists  to  complete  the 
second -generation  device^  which  could  be  ready  for  evaluation  by  the  summer  of 
1988.^  It  is  unlikely  that  the  first-generation  device  can  satisfy  the  JSOR 
with  respect  to  noise  and  vibration,  although  other  requirements  should  be 
met. 
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0.  MICROWAVE  SYSTEM  (AIR  FORCE/SEALS).  A  heart  and  reaplratory  rate 
aonltor  baa  been  developed  under  Air  Force  oontraot  by  the  Georgia  Teohnioal 
Research  Institute  Bicxiedlcal  Research  Division.  A  preprototype  (brassboard) 
device  was  observed  in  operation  at  Brooks  Air  Force  Base  during  August  198? 
and  discussed  with  the  contractor.  The  device,  roughly  the  size  and  appear¬ 
ance  of  an  old-fashioned  wall  telephone,  was  developed  in  both  3  (Sz  and 
10  Qlz  versions  and  is  capable  of  reaote  detection  up  to  about  10  aeters. 

It  is  described  as  a  dual -channel  nlorowave  phase  detector.  The  nlorowave 
generation  and  detection  are  nore  soi^lstioated  than  those  of  the  Navy/Slegel 
aystea,  but  it  lacks  the  latter's  advanced  digital  signal  processing;  in  fact, 
the  signal  is  presented  on  an  oscilloscope,  which  is  useful  for  diagnostic 
Inforaatlon,  but  not  suitable  as  a  life  detector.  (The  device  is  Intended  as 
a  vital  signs  aonltor.)  As  with  other  nlorowave  systens,  a  steady  platfom  is 
required;  but  this  requlrenent  may  be  eliminated  with  better  signal 
processing.  No  further  developiaent  is  projected  at  this  tine. 

ProOTosis;  Since  it  lacks  a  suitable  display  for  life  signs  and  is  unable  to 
satisfy  the  noise  and  vibration  requlrenent,  this  device  is  not  a  candidate 
for  oonparative  evaluation  as  an  ALD  within  the  requlrenents  of  the  JSOR. 

d.  MICRCWAVE  SYSTEM  (NAVY/SBALS) .  A  heart  and  respiratory  rate  nonitor 
with  distant  sensing  capability  has  been  developed  under  Navy  contract  by 
Georgia  Technical  Research  Institute  Biomedical  Research  Division.  This 
device,  slnllar  in  function  to  the  one  above  developed  for  the  Air  Force,  la 
designed  to  detect  vital  signs  at  distances  of  100  neters  and  is  Intended  to 
pemit  life  detection  without  risk  to  the  aidaan.  At  this  time,  readout  is 
by  oscilloscope.  It  requires  a  very  steady  platform  and  an  optical  sight. 

The  device  exhibits  the  shortoosings  of  all  microwave  systems  in  its  inability 
to  discriminate  between  life  signs  and  atraog  returns  in  the  same  frequency 
range;  a  reoent  report  from  the  contractor  suggests  that  distant  microwave 
detectors  are  not  practical  for  outdoor  use.^^  ^The  brassboard  device  inspected 
during  August, 1987  was  not  in  operation.  No  further  development  is  projected 
at  this  time. 

Prognosis ;  Lacking  a  suitable  life  signs  display,  with  inability  to  satisfy 
the  noise  and  vibration  requirement  and  perhaps  inability  to  meet  the  size 
limitation  as  well,  this  devloe  is  not  a  candidate  for  comparative  evaluation 
as  an  ALO  within  the  requirements  of  the  JSOR. 

e.  MICROWATE  SYSTEM  (NAVY/CHEN).  A  heart  and  respiration  rate  detector 
with  remote/distant  capability  has  been  developed  under  Navy  contract  by  the 
Mlchigan^^ate  Unive'*aity  Depar*’-msnt  of  Electrical  Engineering  and  Systems 
Science.  This  system,  capable  of  detecting  life  signs  behind  a  concrete 
block  wall  at  a  distance  of  3  meters,  was  conceived  as  a  means  for  locating 
victims  buried  in  rubble.  Signal  presentation  is  by  osoillosoope.  The  device 
has  not  been  fully  developed'*  and  was  not  inspected. 

Prognosis;  A  suitable  device  is  not  available  for  oompmrative  evaluation. 
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f.  MICROHAVE  SYSTEM  (ARMY/NCHOGRODZKI ).  A  noQoraUct  heart  rate  monitor 
was  developed  by  RCA  Corporation  under  Army  oontraot.  A  prototype  device 
was  delivered*  but  It  was  "eztreaely  sensitive  to  sllgbt  sensor  moveiaents 
which  produce  frequent  erroneous  readings."  Purtbar  developoant  was  not 
undertaken. 

Prognosis;  A  suitable  device  Is  not  available  for  coaparatlve  evaluation. 

g.  ULTRASONIC  SYSTEM  (ARMY/CHANQ) .  A  noncontact  heart  rate  monitor  was 
developed  by  IBS  Corporation  under  Army  contract.  The  device  Is  an  ultrasonic 
transoelver  which  Is  based  on  tbe^oppler  effect  to  detect  movsmsnt  of  the 
heart  wall  or  aortio  blood  flow.  ^  Ultrasonic  systems  usually  use  a  gal/skln 
oontaot  slnoe  ultrasound  Is  strongly  attenuated  by  air*  even  the  small  amount 
of  air  In  a  layer  of  clothing;  but  It  la  claimed  that  heart  rate  could  be 
measured. with  the  subject  wearing  normal  clothing,  as  well  as  a  protective 
garment. ^2  ^  prototype  was  delivered,  but  it  was  "extremely  sensitive  to 
motion."  Further  development  was  not  undertaken. 

Prognosis;  A  suitable  device  is  not  available  for  oowparatlve  evaluation. 

h.  STREAMING  POTENTIAL  (ARMY/SHAFER).  A  nonoonUct  heart  rate  monitor 
was  developed  by  Titan  Systems  Incorporated  under  Army  oontraot.  This  device 
Is  based  on  the  disputed  concept  that  a  field,  the  "streaming  potent ial|,"  is 
generated  by  the  body  when  blood  Is  forced  through  the  capillaries.'  A 
prototype  was  delivered,  but  "the  sensor  only  works  wten  used  on  a  brachial  or 
carotid  artery  and  la  extremely  location  sensitive."^  Further  development 
was  not  undertaken. 

Prognosis;  A  suitable  device  Is  not  available  for  comparative  evaluation. 

1.  VITAL  SIGNS  ICTBCTOR  (AIR  FORCE/LESSARO ) .  Two  devices  for  detecting 
heart  and  respiratory  rate  of  casualties  in  protective  garments  have  been 
developed  by  Texas  A4M  University  under  Air  Force  contract.  Both  brassboard 
devices  were  Inspected  at  Brooks  Air  Force  Base  In  August  1987.  Both  are 
nonlnvaslve,  but  both  require  direct  skin  oontaot;  the  hood  of  the  NBC 
protective  mask  would  have  to  be  raised  to  provide  access  to  the  throat  area. 

In  both,  sensors  and  digital  Indicators  are  separate  units.  The  more 
successful  one  has  a  yoke«shaped  sensor  that  fits  the  threat  of  the  casualty, 
with  four  electrocardiogram  dry  electrodes  mounted  on  the  sensor  arms  of  the 
yoke  to  detect  heart  beat  and  a  centrally-mounted  nlorophone  for  respixmtion 
.-ate.  This  device  gave  a  reasonably  good  heart  rate  indication  when  tested 
on  a  human  subject;  the  readout  was  voice  stable,  but  not  very  stable  to 
mechanical  vibration.  Readout  of  respiration  rate  was  less  satisfactory. 

The  second  device  (roughly,  a  6-lnob  tube)  uses  a  single  mioropbone  probe 
to  plok  up  heart  and  respiratory  sounds;  neither  Indioatlon  was  usable. 

Seth  deviaea  are  reported  to^];|ave  worked  well  at  the  breadboard  stage  with 
an  oscUlcsoope  as  detector.  ' 
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Proimoals;  U'alther  device  oeets  JSOH  criteria  for  an  ALD  for  NBC  battlefields 
so  long  as  direct  skin  contact  is  required.  While  it  is  conceivable  that 
either  device  could  be  given  noncontact  or  renote  capability  (slailar  to  the 
PMC),  no  such  developaent  is  contemplated. 

J.  VITAL  SIGNS  MONITOR  (ARMT/SAMARAS).  A  noncontact  vital  signs 
monitor  has  been  developed  in  prototype  by  OKS  Engineering  Corporation  under 
Army  contract.  This  device  uses  an  am  cuff  to  pick  up  heart  rate  and  blood 
pressure,  and  an  anenometrio  transducer  tc  measure  respiratory  rates  and 
volumes.  The  device  can  be  used  with  the  casualty  in  the  ohenicol  protective 
ensemble  or  protective  patient  wrap.  It  is  functional  in  high  noise  and 
vibration  environments,  such  as  the  H113  armored  perscnnel  carrier.  This  is 
a  diagnostic  instrument,  and  not  an  ALD  as  such;  it  was  evaluated  to  determine 
whether  it  could  meet  requirements  as  an  ALD. 

Prognosis;  The  device  la  too  large  and  heavy  to  Beet  the  size  and  weight 
requirement,  and  the  cuff  is  too  uumbersome  to  permit  rapid  indication  of  life 
signs  on  a  bat tlef laid. 

k.  VITAL  SIGNS  MONITOR  (ARMY,  AIR  PORCE/ALLING).  A  noncontact  vital 
sl^na  monitor  haa  been  developea  in  prototype  by  Arthur  D.  Little,  Ino.,  under 
Joint  Amy  and  Air  Force  funding.  The  device  was  not  inspected,  but  it  is 
understood  to  be  similar  in  function  and  capabilities  to  the  device  described 
immediately  above. ^  A  competitlvepOODparlson  of  the  two  units  waa  scheduled 
by  the  Air  Foroa  for  October  1987. ' 

Prognosis;  It  appears  that  this  device  will  be  too  large,  heavy,  and 
oumbersome  to  meet  the  requirraenta  of  an  ALD. 

l.  FLASH  REFLECTANCE  OXIMETER  (SAMARAS).  A  device  described  in  a  BAA 
proposal  from  GMS  Engineering  Corporation  is  baaed  on  oximetry,  a  technique 
for  detemlnlng  arterial  hemoglobin  oxygen  saturation.  An  alive-or>dead 
indication  ia  given  in  less  than  one  second,  and  the  device  is  not  motion- 
sensitive.  Because  an  oximeter  measures  integrated  cardiopulmonary  function, 
it  indirectly  meets  the  requirement  for  hsart  and  respiration  rete.  In  its 
present  oonflguratlon,  it  indicates  the  absence  of  heart  beat  aa  well  as 
hemoglobin  saturation;  the  offeror  states  that  it  oould  be  readily  recon¬ 
figured  to  provide  a  heart  rate  indication  in  leas  than  10  seconds.  The 
projected  size  and  weight  of  the  prototype  are  27  in^  and  I.?  lb., 
respectively. 

Prognosis;  No  suitable  device  exists  for  evaluation;  however,  this  is 
the  only  system  of  which  we  are  aware  that  meets  the  basic  requirement  for 
a  small  devloe  that  provides  a  rapid,  reliable,  allve-or-dead  Indlomtlon 
without  support  equipment  attached  to  the  casualty. 
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MAWCST  SORVEY  RESULTS 


A  oarket  survey  was  oonduoted,  and  six  approaches  representing  four 
developoental  units  (two  already  described  above)  and  twc  nondevelopoental 
units  were  identified.  ° 


a.  Nondevelopaental  Systaas: 

(1)  BIOSIO  INSTRUMENTS,  INC.  The  system  is  similar  in  function  to 
the  PMC  under  development  at  Purdue.  A  miniature  trananitter  is  mounted  on 
an  elastioized  chest  belt  containing  ECG  electrodes.  The  heart>rate  signal 
is  transmitted  to  a  wrist  unit  or  other  small  receiver;  each  transmitter  has 
a  discrete  frequency  (up  to  80  channels).  The  manufacturer  claims  that  the 
system  orn  be  used  to  monitor  the  pulse  of  athletes  which  uy  relate  to  the 
suitability  and  reliability  of  the  system  in  the  field. 

Progiosis;  The  device  apparently  qualifies  for  technology  assessment. 

(2)  BOFnNGTON  aiNICAL  SYSTEMS.  The  Buffington  cuff  system  is 
more  nearly  a  vital  signs  monitor  than  advanced  life  detector.  It  resembles 
an  ordinary  blood  pressure  cuff,  but  the  output  is  a  pressure  change  related 
to  pulse  volume;  when  connected  to  a  MioroCor  ECG  monitor,  it  provides  a 
digital  display  of  pulse  rate  and  a  wave  display  of  pulse  amplitude.  It  is 
claimed  that  the  cuff  will  function  through  several  layers  of  heavy  clothing, 
althou^  it  would  oertainly  be  unsuitable  for  use  with  the  protective  patient 
wrap.  The  annitor  is  the  size  of  a  pocket  calculator. 

prognosis;  Additional  information  is  required  to  assess  this  system.  The 
principal  question  concerns  the  time  needed  to  get  a  life  sign  indication. 

In  its  present  configuration,  the  device  fails  to  meet  the  requirement  to 
provide  .a  life  sign  indication  through  the  protective  patient  wrap. 

b.  Developowntal  Systems: 

(1)  MEDICAL  MONITORING  SYSTEMS,  INC.  (MMS).  This  device  represents 
another  variation  on  the  deteotor-transmitter-reoeiver  system  exemplified 

by  the  PMC.  A  BAA  preproposal  was  submitted  earlier  this  year  by  MMS  and 
reviewed  by  OSABRDL.  The  preproposal  is  technically  inadequate;  until 
detailed  Information  is  provided,  evaluation  of  the  suitability  of  the 
device  is  not  possible. 

Prognosis;  No  suitable  device  exists  for  evaluation. 

(2)  THOUGHT  TECHNOLOGY  LTD.  This  device  is  claimed  to  be  a  passive 
heart  rata  and  temperature  monitor  based  on  pacemaker  teofandogy.  The  passive 
sensor  (undefined)  attaches  to  the  chest  with  a  stick «on  strip  and  is 
electrically  activated  when  the  monitor  is  placed  over  the  chest.  Apparently, 
a  prototype  of  sorts  exists;  it  is  claimed  to  meet  rize  limitations  but  nay 
have  problems  relating  to  motion  and  noise. 
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Prognoaia!  Although  •  thorough  evaluation  of  thia  oyatea  ia  not  poaalble  at 
thia  tlae,  the  concept  and  approach  appear  pronlaing. 

Ccapllance  with  critical  requirenenta  la  aunaarlzed  in  Table  1  fcr  all  devicea 
aurveyed. 

DISCUSSICH 

Methoda  for  life  aigia  detection  have  been  reviewed  by  Lesaard  and  Vong^^ 
and  are  repreaanted  by  the  devicea  inspected.  Moat  of  thea  are  baaed  on 
traditional  Deasureoenta,  such  aa  heart  rate,  reapiration  rate,  pulae,  and 
blood  pressure.  Innovative  concepts,  such  as  oximetry,  are  only  beginning  to 
reach  the  research  and  development  stage,  ktiar  reviewing  the  current  aysteaa 

designed  to  detect  vital  signs,  it  is  apparent  that  few  if  any  of  them  are 

sufficiently  advanced  to  fulfill  the  requirements  of  the  JSOR,  and  the 
development  of  a  test  plan  for  the  proposed  tri-service  evaluation  of  devices 
is  premature.  However,  the  following  check  list  is  proposed  as  a  guide: 

a.  71tal  Sign.  The  vital  sign  employed  must  be  (within  reason)  a 
reliable  life/death  indicator  and  should  not  be  limited  to  traditional 
measurements  of  heart  and  respiratory  rates- 

b.  Weight  and  Size.  The  limitation  of  3in.  x  41n.  by  1/2  in.  ia  probably 

unattainable  in  a  single  unit  at  this  tim.  The  developer  should  strive  for  a 

device  not  exceeding  approximately  20  in'^  and  1  lb.  in  tha  final 
configuration. 

0.  Display.  Whether  digital  or  analog,  the  data  should  be  displayed  in 
terms  of  the  life  sign  indicated,  for  example  a  digital  heart  rate  indicator, 
or  a  go/no-go  display. 

d.  Speed.  A  life/death  indication  should  be  made  within  30  seconds  with 
both  casualty  and  aidman  in  NBC  protective  ensembles.  (An  instantaneous 
indication  is  highly  unlikely,  especially  if  the  parameters  neastired  are  heart 
and  respiratory  rates.) 

e.  Noise  and  Vibration.  The  level  of  noise,  vibration,  or  other  movement 
the  device  will  encounter  is  a  matter  dictated  by  where  the  device  is  used; 
however,  as  a  minimum,  it  is  suggested  that  the  device  must  give  reliable, 
repeatable  life  sign  indications  when  hand-held  by  the  aidman. 

f.  Battery  Life.  The  device  should  function  for  at  least  6  hours  on  an 
Integral  power  source,  based  on  a  30-second  requirement  for  each  allve-or-dead 
measurement.  (Battery  life  is  probably  an  inappropriate  requirement  since 
there  will  be  large  variations  in  power  draw  for  different  devices;  it  would 
be  better  to  specify  the  number  of  measurements  per  recharge.) 
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TABLE  1.  SOMHART  OF  CAHDIDATES  EVlLDATgP* 
REQUIREMEMT 


Candidate 

NBC** 

VltaJ 

Weight . 

Presen¬ 

Speed^ 

Noise 

sign® 

A  size® 

tation® 

A  Tlbr® 

PMC 

♦ 

♦ 

? 

♦ 

* 

♦ 

Mloronave 

USM/Slegel 

♦ 

♦ 

♦ 

♦ 

* 

7 

USN/Seals 

♦ 

+ 

- 

- 

♦ 

- 

OSAF/Saals 

♦ 

♦ 

- 

- 

♦ 

- 

USN/Chen 

♦ 

♦ 

« 

- 

* 

# 

USA/RCA 

♦ 

♦ 

♦ 

♦ 

♦ 

-  - 

Ultraaound 

♦ 

♦ 

♦ 

♦ 

* 

- 

Stt'eaming  Pot. 

* 

♦ 

♦ 

♦ 

♦ 

- 

Toke  Probe  (USAF) 

- 

♦ 

♦ 

♦ 

♦ 

7 

Tube  Probe  (OSAF) 

- 

- 

♦ 

♦ 

♦ 

7 

VSM/GKS 

♦ 

♦ 

- 

♦ 

7 

♦ 

VSM/ADL 

♦ 

♦ 

# 

# 

« 

# 

Blosig  ECG 

♦ 

♦ 

♦ 

♦ 

7 

Buffington  Cuff 

- 

♦ 

♦ 

♦ 

7 

7 

NM3  Devloe 

? 

♦ 

? 

7 

7 

7 

Thought  Technol. 

♦ 

♦ 

? 

? 

7 

7 

OxLwter/GMS 

♦ 

♦ 

♦ 

♦ 

♦ 

♦ 

a 


a.  ♦;  Th«  darloe  Mats  th«  raqulreaant  or  o«n  raasonably 
b«  axpootad  to  do  so  sftsr  nonsal  developasnt. 

•:  The  device  fells. 

7:  Suooess  Is  uaoertaln. 

#:  Neither  the  device  nor  data  sheets  have  been  exaained. 

b.  The  devise  can  be  used  with  both  aldaan  and  casualty  in  protective 
enseables  or  with  the  casualty  in  protective  patient  wrap  without  ooapranlslng 
NBC  protection. 

c.  The  vital  sign  is  heart  rate  and/or  scoe  other  suitable  paraaeter. 

d.  Weight  and  size  can  be  expected  not  to  exceed  approxlaately  1  lb.  and 
20  in^  in  final  configuration. 

e.  The  presentation  la  digital  or  analog.  (Conversion  frca  an  oscilloscope 
readout  is  not  considered  *ncrna].  developaent.*} 

f.  A  life  sign  indication  is  presented  in  30  seconds  or  less. 

g.  A  reproducible  life  sign  is  possible  with  both  aldaan  and  casualty 
undergoing  aoderate  aoveaent. 


CONaOSIONS  AHn  RECOMMEMDATIOIO 


1.  At  this  time  there  are  three  coopleted  or  nearly  conpleted  devioes  known 
to  USABRDL  that  night  serve  as  life  deteoto.vs  within  the  scope  of  ttie  draft 
JSOR.  These  ire  the  PMC,  under  development  at  Purdue  Onlversity;  the  second* 
generation  microwave  system,  under  development  at  Michigan  Stats  University; 
and  the  Blosig  ECC  device,  which  is  a  cctsmercial  item.  The  earliest  date  for 
testing  developmental  items  will  be  September  1988. 

2.  In  consideration  of  the  above,  it  is  recooaended  that  the  three  syeteao 
described  be  considered  for  evaluation  according  to  the  proposed  teat  plan  in 
October  1986. 

3.  The  Joint  Services  should  continue  to  seek  more  satisfactory  solutions. 

a.  Development  of  the  flash  reflectance  oximeter,  suoh  as  that  proposed 
by  CMS  Engineering  Corporation,  should  be  pursued  vigorously. 

b.  The  Buffington  Clinical  Systems  cuff  should  be  evaluated. 

0.  A  demonstration  of  the  principle  underlying  the  Thou^t  Technology  LTD 
heart  rate  and  temperature  monitor  should  be  sought. 
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APPSRDIX  A 


1 


DEFINITIONS 

An  advanond  Ufa  dataotor  (ALD)  la  a  davlca  to  ba  usad  by  an  aldaan  to 
datanalna  if  a  battlafiald  oaaualty  la  allva  or  daad.  For  tha  purpoaa  of 
thla  rapcrt,  nonlnvaalYa  aaana  that  tha  davlca  doaa  not  panatrata  tha  akin 
(although  radiation  froa  tha  davlca  nay);  noncontact  aaana  that  tha  davlca 
can  aaaaura  through  baavy  olothlng;  raTOta  aa&aa  that  tha  davlca  aaad  not 
touch  tha  body  at  all}  and  dlatmt  aaana  that  tha  davlca  can  oparata  at 
dlataaoaa  of  10  aatara  or  aora. 
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APPENDIX  B 


GLOSSARY 


ALO 

Advenced  Life  Deteotor 

BAA 

Broad  Agency  Announoeaent 

ECO 

El eotroca rd Ingram 

JSOR 

Joint  Senrlces  Operational  Requirement 

NBC 

Nuolear,  Blologioal  and  Otemloal 

PNC 

Personal  Monitor  and  Comaunioator 

TSJVG 

Tri^Sarrioe  Joint  Working  Group 

DSA 

O.S.  Army 

OSABRDL 

O.S.  Amy  Bioaodlcal  Research  and  Development  Laboratory 

OSAF 

D.S.  Air  Force 

USN 

O.S.  Navy 

VS4 

Vital  Signs  Monitor 
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